Objective: To assess the effectiveness of extra-curricular activities in improving reproductive health knowledge of ethnic minority students in mountainous areas in Vietnam. Materials and methods: The study was conducted on 400 ethnic minority students at Dien Bien Dong Ethnic Minority High School in Vietnam. The selected healthy students with a similar mix of study results and grades were divided into two groups: a control group had no the extra-curricular activities on reproductive health, and an experimental group participated extra-curricular activities on reproductive health. The extra-curricular activities were designed as a series of seminars on numerous reproductive health contents. The retention of reproductive health knowledge was then evaluated by a test containing multiple-choice and single-choice questions. Results: Results showed that the percentage of students who did not correctly understand puberty signs, ovulation time during menstrual cycle, contraceptive method use and sexually transmitted diseases in the control group ranged from 34.5% -83.5%. Despite the fact that the ethnic minority high school students' knowledge of reproductive health was poor, the percentage of students who fully understood puberty signs, ovulation time during menstrual cycle, contraceptive method use and sexually transmitted diseases significantly increased and reached at least 90% after attending extra-curricular activities on reproductive health (p < 0.05). Conclusion: The ethnic minority high school students' knowledge of reproductive health was relatively poor. Extra-curricular activities markedly increased the knowledge of many reproductive health aspects. These findings suggest that it is necessary to improve the knowledge of reproductive health for ethnic minority high school students in mountainous areas in Vietnam, and that extra-curricular activities organized as seminars are effective and suitable to provide and retain students' knowledge of reproductive health.
Introduction
The age of adolescence is an important stage in the development of the body, characterized by major changes of both psychological and physiological aspects (1) . During this period, adolescents are affected by numerous factors including individual, family, community and society. The minors tend to become more precocious at the age of puberty, and the age which they have the first sexual intercourse has been falling. However, most adolescents do not have adequate knowledge of reproductive health (2, 3, 4) . This is an important reason leading to an increase in premarital sex, unwanted pregnancies, abortion rates and the spread of sexually transmitted diseases, including HIV/AIDS. With the reported number of 300,000 abortions per year and 20% of those involving in adolescents, Vietnam has the highest abortion rate of adolescents in Southeast Asia and ranks fifth in the world (3, 5, 6) . Moreover, it has been reported that there were about 800.000 to 1.000.000 people infected with a sexually transmitted disease each year and the adolescents accounted for 40% of these people (6, 7) .
In recent years, reproductive health education in Vietnamese high schools is said to be carried out as an method called "integration of disciplines". However, it has been shown that this method is not effective (8, 9) . There are some reasons for the ineffectiveness of the integration of disciplines, such as: the little integration of reproductive health contents in other subjects, no obligation on the side of the teachers to include reproductive health education as a part of the curriculum, and the uncomfortableness to share about reproductive health aspects due to the traditional culture. Therefore, it is essential to seek other methods which would improve students' knowledge of reproductive health aspects through increasing their attention. In previous study, we have found that extra-curricular activities markedly improved reproductive health awareness of high school students in urban areas (9) . However, the effectiveness of this method on those in mountainous has not been examined yet. In addition, high school students in mountainous areas mostly belong to ethnic minority people and they are considered to have poor knowledge in general. Hence, the aim of this study was to evaluate the necessity and effectiveness of the extra-curricular activities to improve the knowledge of ethnic minority high school students on reproductive health.
Materials and methods

Study design:
A study population consisting of 400 healthy ethnic minority students at Ethnic Minority High School in Dien Bien Dong district, Dien Bien province, Vietnam was chosen. The students and their parents were asked for an agreement to participate the study. Then these students were randomly divided into two groups: the control group and the experimental group (200 students per group), ensuring a similar mix of study results and grades of students in each group. The control group took part in no extra-curricular reproductive health activities. The experimental group participated in extra-curricular reproductive health activities. The extra-curricular activities were conducted outside the regular classes during school hours. Six months after extra-curricular activities, all students were given a written test to evaluate the their knowledge of reproductive health.
Extra-curricular activity:
The extra-curricular activities in this study were a series of three specialized seminars designed by Centre for Reproductive Health Education and Family Planning, Hanoi National University of Education. The seminars provided the knowledge of reproductive health contents for adolescents, including: anatomy and physiology of reproductive system, puberty stage, conception and contraceptive methods, abortion, sexual diseases and sexually transmitted diseases. Each seminar was organized once a week and lasted for 45 minutes. This time period of the seminar was similar to a normal class hour at high schools. Total 200 students in the experimental groups were divided into 5 classes (40 students in each class). They were given one short lecture of reproductive health for 15 minutes. The lecture included main issues of reproductive health using videos, pictures and real situations relating to reproductive health in order to increase students' attention. Then the students in each class were divided into small groups (5 students per group) and they had 15 minutes to discuss with group members about educative situations given by the lecturers. Finally, the representatives of each group provided their own knowledge and opinions following evaluations and conclusions of the lecturers within the last 15 minutes.
Data collection and analysis: In this study, the retention of reproductive health knowledge was evaluated after 6 months conducting extra-curricular Table 1 shows that the percentage of control students answering correctly different puberty signs ranged from 65.5% to 89.0%. These mean relatively high number of students did not know fully all given puberty signs (11.0% to 34.5%). In addition, the lowest percentage of students who had correct answers for the first appearance of menstruation in female (65.5%) and the first appearance of ejaculation in male (70.0%) was observed in control group though these are two important puberty signs. These results indicate that the knowledge of ethnic minority high school students on puberty signs was relatively poor. In contrast, the knowledge of all puberty signs of students in the experimental group increased significantly (p < 0.05). The percentage of students answering correctly signs of puberty was at least 93% (ranging from 93.5% to 98.5%). Moreover, the number of students who knew the two important above-mentioned signs markedly increased by extracurricular activities ( Table 1) .
Results
Knowledge of puberty signs:
Knowledge of ovulation time during menstrual cycle:
Students' knowledge of period of time during menstrual cycle in which the ovulation is most likely to occur was relatively poor in the control group (Table 2 ). Only one-third students (32%) in this group chose an appropriate answer for this knowledge while wrong answers were found up to 27.5%. However, the students' knowledge on this reproductive health content dramatically improved in the control group (p < 0.05). After attending seminars, the percentage of students with an correct answer was elevated up to 72.0% and those of students with wrong answers were down to 8.0%. 
Knowledge of contraceptive method use:
Students' knowledge of contraceptive method use is shown in Table 3 . In the control group, the percentage of students who knew three common contraceptive methods (condom, oral contraceptive pill and intra-uterine device) was relatively high (84.5%, 81.5% and 72%). However, the students' knowledge of other contraceptive methods was poor (ranging from 12.0% to 52.0%). By participating extra-curricular activities, the knowledge of contraceptive method use was significantly improved (p < 0.05). Almost students in the experimental group knew all the given contraceptive methods (at least 90%) ( Table 3) . Table 4 shows that students in the control group had relatively poor knowledge of sexually transmitted diseases, especially genital herpes (16.5%) and condylomaacuminata (23.0%). After attending the extra-curricular activities on reproductive health, the knowledge on sexually transmitted diseases markedly improved in the experimental group. The percentage of students who knew all five given diseases was greater than that of the control group (at least 90%). The differences in awareness of all diseases between the control group and the experimental group were statistically significant (p < 0.05). These results indicate that the extra-curricular activities had high effectiveness in improving students' knowledge of sexually transmitted diseases. 
Knowledge of sexually transmitted diseases:
Discussion
The knowledge of reproductive system, puberty, contraceptive methods and sexually transmitted diseases is important for adolescents since sexual intercourse is said to be more common in this age stage (3, 4, 6) . Therefore, it is necessary to provide reproductive health knowledge for adolescents including high school students. In this study, the ethnic minority high school students' knowledge of different reproductive health contents was relatively poor. There was high percentage of students who did not correctly understand puberty signs (11% -34.5%, Table 1), ovulation time during menstrual cycle (68%,  Table 2 ), contraceptive method use (12.0% -52.0%, Table 3 ) and sexually transmitted diseases (14.5% -83.5%, Table 4 ). It has been reported that high school students' knowledge of reproductive health in urban areas in Vietnam was poor when a great number of students (accounting for 25% -40%) had incorrect answers for reproductive health questions (9, 10, 11, 12) . However, the knowledge of students revealed in those studies was still higher than that found in the present research. Ethnic minority students living in mountainous areas have few chances to gain reproductive health knowledge from different sources due to poverty, low living standards and geographical transporting difficulties. Hence, these may be the reasons responsible for the poorer knowledge of high school students found in our study.
Reproductive health education in Vietnamese high schools has been carried out as an method called "integration of disciplines" in recent years. However, the poor knowledge of reproductive health in the present study indicates that the reproductive health education which is now integrated into school curricular subjects, such as Biology, Geography and Citizen Education, has low effectiveness to provide and improve reproductive health knowledge for students. Also, this result suggests that it is highly required to implement extra-curricular education activities to increase reproductive health knowledge for high school students, especially ethnic minority ones in mountainous areas.
Despite the fact that the ethnic minority high school students' knowledge of reproductive health was poor, it was markedly improved by attending extra-curricular activities. The percentage of students fully understanding puberty signs, ovulation time during menstrual cycle, contraceptive method use and sexually transmitted diseases increased significantly and reached at least 90% (p < 0.05). In particular, the knowledge of some difficult reproductive health contents (ovulation time during menstrual cycle and sexually transmitted diseases) which was the poorest in the control group had been improved dramatically. In the present study, students in both control and experimental groups were selected at the same high school and were ensured to have similar study results and grades, therefore, the better knowledge found in the latter group compared to that in the former group prove extra-curricular activities through seminars had high effectiveness to improve and retain knowledge of high school students on reproductive health. Moreover, each seminar was designed to fit with a class hour (45 minutes) with several educative activities which could be easily organized by a school teacher. Thus, this extra-curricular activity is potentially applied at schools. It is suggesting that the extra-curricular activity organizing as a seminar should be included in education activities at secondary and high schools to improve reproductive health knowledge for adolescents.
Conclusion
The ethnic minority high school students' knowledge of reproductive health was found to be relatively poor. Extra-curricular activities markedly increased the knowledge of many aspects of reproductive health. These findings suggest that it is necessary to improve the reproductive health knowledge for ethnic minority high school students in mountainous areas in Vietnam, and that extra-curricular activities organized as seminars are effective and suitable to provide and retain students' knowledge of reproductive health.
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